Valproate reduces CHOP levels and preserves oligodendrocytes and axons after spinal cord injury.
Spinal cord injury (SCI) is a major cause of disability to which there are not yet effective treatments. We previously reported that degeneration of oligodendrocytes and neurons that occurs after SCI is associated with the development of endoplasmic reticulum (ER) stress and the progressive accumulation of the pro-apoptotic factor CHOP. Since following ER stress, the balance between the pro-survival chaperone BiP and CHOP drives the cell destiny, we aimed to find drugs that modulate this ratio in favour of the former. We found that valproate (VPA) induced a significant reduction of CHOP levels after ER stress in an organotypic-based culture of spinal cord in vitro. We then administered different doses of VPA to rats following spinal cord contusion, and found that the treatment caused a marked reduction of CHOP levels early after the lesion. In addition, VPA administration partially prevented cord tissue, myelin and axonal loss, and significantly increased the relative number of surviving oligodendrocytes in the damaged spinal cord. Besides, VPA-treated rats showed better recovery of the locomotor activity than vehicle-treated rats after SCI. Since VPA is a drug already in clinical use, these results open the avenue for its therapeutical use in SCI as well as in demyelinating disorders.